Abstract: Fe-rich phengite 2M ! from Valle Passiria (Italian Eastern Alps,), with chemical composltlOn (Ko. 9 4Nao03)(AI1.67Mgo.Q4Fe034) (Si3.26Alo74)OlO(OHo . 9 4> FO.06)2 has been investigated using neutron powder dif fraction on the high-resolution diffractometer (HRPD) at the ISIS Facility, UK. Data were recorded at 293, 473, 673 and 873 K and again at 293 K, after the high-temperature measurements, in order to investigate hysteresis effects. Occupancy refinements show that the tetrahedral cation partitioning is disordered at room temperature, whereas AI fully orders into the Tl site at 873 K. This result, in keeping with that from mean T -0 bond length analysis, is interpreted on a thermodynamic basis, and suggests that the energetic contributions are dominant with respect to the configurational ones. A qualitative interpretation of the causes favouring the formation of the polytype 2M! rather than 3T is presented. The thermal expansion coefficients raa = 8.9(2) ah = 8.0(2) <Xc = 16.6(1) av = 34.3(2) 10-6 K-! ] are discussed in the light of bonding, and compared with those obtained for phengite 3T and muscovite. The role of structural and symmetry differences in polytypes are pointed out. After the heating cyc1e, the occurrence of hysteresis effects relating to the b lattice parameter was observed. These are ascribed to residual tetrahedral rotation through which stresses due to the misfit of octahedralltetrahedral sheets can be relieved, andJor due to a different T-partitioning with respect to that determined prior to the thermal treatment.
Introduction
Dioctahedral micas with phengitic composltlOn [ideally, KAI Ls(Mg, Fe) os (Si3sAl os) 01O (OHh] are associated, in general, with high-pressure rocks, but they also occur in alumina-poor rocks, which experienced low-grade heating conditions (Guidotti & Sassi, 1986) . Order-disorder phe nomena are, in principle, possible in the octahe dral (0) and tetrahedral (T) sheets, due to cation partitioning (Mg/Al/Fe and Si/AI, respectively).
Polytypism in micas is a very common and complex phenomenon (Nespolo et al., 1997a and b) 001:10.1127 /ejm/11 12/0309 and the stability of different polytypes is probably related both to composition and to genetic condi tions, as summarized by Pavese et a/. (1997) . The most common polytpyes of phengite are 3T and 2M!: the former has two symmetrically inde pendent cation sites both in the octahedral and in the tetrahedral sheet, whilst the latter has only two independent T-sites. Besides, the symmetry of the TOT layer is Cl (I) in 3T and cl in 2Ml [Nespolo et a!., 1997a; for the notation of the layer groups see Merlino (1990) 
